Angiogenesis induced by tumor necrosis factor-agr; is mediated by alpha4 integrins.
Tumor necrosis factor-alpha (TNF-alpha) and fibroblast growth factor-2 (FGF-2 or bFGF) are potent stimulators of angiogenesis. TNF- alpha, but not FGF-2, can induce the expression of vascular cell adhesion molecule-1 (VCAM-1) on the surface of endothelial cells. The soluble form of VCAM-1 has recently been demonstrated to function as an angiogenic mediator. Here we demonstrate that monoclonal antibodies directed against VCAM-1 or its alpha4 integrin counter- receptor inhibited TNF-alpha-induced endothelial cell migration in vitro. Angiogenesis induced in vivo in rat corneas by TNF-alpha was inhibited by a neutralizing antibody directed against the rat alpha4 integrin subunit. A peptide antagonist of the a4 integrins blocked TNF-alpha-induced endothelial cell migration in vitro and angiogenesis in rat corneas in vivo. No inhibition by the antibodies or peptide antagonist was observed either in vitro or in vivo when FGF-2 was used as the stimulus. The peptide antagonist did not inhibit TNF-a binding to its receptor nor did it block the function of alphavbeta3, an integrin previously implicated in TNF-a and FGF- 2 mediated angiogenesis. These results demonstrate that angiogenic processes induced by TNF-alpha are mediated in part by agr;4 integrins possibly by a mechanism involving the induction of soluble VCAM-1.